H
IGH BODY MASS INDEX (BMI) among children and adolescents continues to be a public health concern in the United States. Children with h i g h B M I o f t e n b e c o m e o b e s e adults, 1 and obese adults are at risk for many chronic conditions such as diabetes, cardiovascular disease, and certain cancers. 2 High BMI in children may also have immediate consequences, such as elevated lipid concentrations and blood pressure. 3 Since 1980, the prevalence of BMI for age at or above the 95th percentile (sometimes termed "obese") has tripled among school-age children and adolescents, and it remains high at approximately 17%. [4] [5] [6] However, the prevalence of BMI for age at or above the 95th percentile among children and adolescents showed no significant changes between 1999 and 2006 for both boys and girls or among non-Hispanic white, nonHispanic black, and Mexican American individuals. 6 Using data from 2007-2008, this article provides the most recent estimates of high BMI among children and adolescents aged 2 through 19 years and high weight for recumbent length among infants and toddlers. In addition, trends in prevalence between 1999 and 2008 are analyzed.
METHODS
Analyses are based on data from the National Health and Nutrition Examination Survey (NHANES), a complex, multistage probability sample of the US civilian, noninstitutionalized population. 7 The survey was conducted by the National Center for Health Statistics (NCHS) of the Centers for Disease Control and Prevention (CDC) and was reviewed and approved by the NCHS institutional review board. Parents provided informed written consent for children younger than 18 years, and children aged 7 years and older provided assent. Standardized protocols and calibrated equipment were used to obtain measurements of height and weight.
Excess weight in infants and toddlers is defined 8 as weight at or above the 95th percentile of the sex-specific 2000 CDC weight-for-recumbentlength growth charts (which are independent of age). Excess weight among children and adolescents aged 2 through 19 years is defined based on BMI in relation to the 2000 CDC sexspecific BMI-for-age growth charts. 9 Body mass index is calculated as weight in kilograms divided by height in meters squared, rounded to 1 decimal place.
There have been recent changes in the nomenclature for specific levels of high BMI for age in children. In the 1980s and 1990s, expert committees recommended that children and adolescents aged 2 through 19 years at or above the 95th percentile of BMI for age be labeled "overweight" and children between the 85th and 95th percentiles be labeled "at risk for overweight." 10, 11 A more recent expert committee recommended that these groups of children be labeled "obese" and "overweight," respectively. 12 In this article, we present estimates for infants and toddlers at or above the 95th percentile of weight for recumbent length and for children and adolescents at 3 levels of high BMI: BMI for age at or above the 97th, at or above the 95th, and at or above the 85th percentiles. For children and adolescents, because of recent changes in terminology and because we present an estimate for at or above the 97th percentile, which does not have a recommended label, we use the phrase "high BMI" to refer to all 3 BMI-for-age cut points. Because the 95th percentiles of BMI for age among 18-and 19-year-old females and 19-year-old males are above 30, a teenager could be considered obese by the adult definition but not have a high BMI based on the 95th percentile of BMI for age. Consequently, the percentage of adolescents (12-19 years of age) at or above the adult definition of obesity (BMI Ն30) 2 was also estimated.
Participants reported their race and ethnicity after being shown a list that included an open-ended response. Participants aged 16 years and older reported their own race and ethnicity, and for children younger than 16 years, a family member reported race and ethnicity. For the purposes of this analysis, race/ethnic groups were categorized as non-Hispanic white, nonHispanic black, total Hispanic, and Mexican American. Prevalence estimates are shown for both total Hispanic individuals and Mexican American individuals. Mexican American individuals have been oversampled since 1999-2000, so trend analyses were performed on the total population, nonHispanic white, non-Hispanic black, and Mexican American race/ethnic groups. Total Hispanic individuals were not oversampled prior to [2007] [2008] . Analyses of the total population included an "other" group of primarily Asian individuals, but this group did not have sufficient sample size to be analyzed separately.
Examination response rates for NHANES 2007-2008 were similar to prior surveys. [4] [5] [6] 13 In 2007-2008, the overall unweighted examination response rate for children and adolescents was 82.1%, calculated as the number of examined children and adolescents divided by the total number selected to participate in the sample. Less than 1% of examined children were excluded from the analysis because of missing data for weight or height (or recumbent length for children younger than 2 years). This report includes data for 3281 children and adolescents (2- Statistical analyses were done using SAS (version 9.2; SAS Institute Inc, Cary, North Carolina) and SUDAAN (version 10; Research Triangle Institute, Research Triangle Park, North Carolina). All analyses excluded pregnant females. Sample weights were used to account for differential nonresponse and noncoverage and to adjust for planned oversampling of some groups. Standard errors were estimated with SUDAAN using Taylor series linearization, a design-based approach. Differences between age groups and race/ethnic groups were tested using logistic regression models. Because significant interactions were found between sex and race/ethnic group, sex-specific models were run. Overall and within each race/ethnic group, differences by sex were tested using t tests with a Bonferroni correction based on 4 comparisons (4 race/ ethnic groups); thus, a P value of .05 divided by 4, .0125, is considered significant.
Linear trends were tested over 5 time periods (1999-2000, 2001-2002, 2003-2004, 2005-2006, and 2007-2008) using time period as both a continuous and a categorical variable in logistic regression models. Time period was analyzed as a categorical variable to examine the possibility that 1 or 2 time periods were leading to any differences that were found significant when time period was analyzed as a continuous variable. Odds ratios (ORs) associated with the trends and P values for the Satterthwaite adjusted F statistic from models that contain time period as a continuous variable are presented in the text. A Bonferroni correction was made based on 6 different comparisons (2 sexes and 3 race/ethnic groups); thus, a P value of .05 divided by 6, .008, is considered significant.
Analysis of trends was slightly different for different age groups given dif-ferent definitions for excess weight and differences in prevalence between age groups. Sex-specific trend analyses were done separately for infants and children aged from birth to 2 years and for preschool children aged 2 through 5 years, based on multiple logistic regression models adjusted for race/ ethnicity. Preliminary analyses showed no difference in prevalence between the 6-through 11-year-old and 12-through 19-year-old age groups, which is consistent with previous NHANES studies. Consequently, we combined these .3%-11.7%) of infants and toddlers younger than 2 years were at or above the 95th percentile of the weight-forrecumbent-length growth charts. Similarly, detailed estimates for children and adolescents aged 2 through 19 years are found in TABLE 2. In this age group, 11.9% (95% CI, 9.8%-13.9%) were at or above the 97th percentile, 16.9% (95% CI, 14.1%-19.6%) were at or above the 95th percentile, and 31.7% (95% CI, 29.2%-34.1%) were at or above the 85th percentile of BMI for age. More than 10% of 2-through 5-yearold children (10.4%; 95% CI, 7.6%-13.1%), 19.6% (95% CI, 17.1%-22.2%) of 6-through 11-year-old children, and 18.1% (95% CI, 14.5%-21.7%) of 12-through 19-year-old ado- 12 .6% (95% CI, 9.0%-16.2%) of adolescents aged 12 through 19 years were obese.
Overall, among 2-through 19-yearold children and teens, there were no statistically significant differences by sex at the 3 different BMI cut points. However, among Mexican American children and adolescents aged 2 through 19 years, boys were more likely than girls to have high BMI (using all 3 BMI cut points) (Ն97th percentile, P = .003; Ն95th percentile, P =.003; Ն85th percentile, P = .01). Among all Hispanic individuals aged 2 through 19 years, boys were more likely to be at or above the 95th percentile of BMI for age (P = .002). Differences by sex among Hispanics were not significant using the other 2 BMI cut points. There were no significant differences among nonHispanic white or non-Hispanic black individuals.
Significant differences in prevalence of high BMI among US children aged 2 through 19 years continued to exist between age groups and race/ ethnic groups at each of the 3 BMI cut points. Logistic regression model results based on data from 2007-2008 ( Trends in high weight for recumbent length among infants and toddlers from birth to 2 years of age are shown in FIGURE 1 for boys and girls separately. No statistically significant linear trends were found for either boys or girls after adjusting for race/ ethnicity (P Ͼ .99 and P = .56, respectively). Analysis of sex-specific trends between 1999-2000 and 2007-2008 for 2-through 5-year-old preschool children were not statistically significant at any mutually exclusive BMI level (P values between .15 and .73) after adjusting for race/ethnicity. FIGURE 2 contains observed trend estimates at the 3 BMI cut points (cumulative categories) for both boys and girls aged 2 through 5 years.
Among 6-through 19-year-old children and adolescents, there was a sta- The possible increase in BMI at or above the 97th percentile and the increasing skewness in the distribution among boys is consistent with data for men, which suggest a slight but statistically significant increase in obesity between 1999 and 2006. 18 Differences in prevalence and in trends between boys and girls have been reported in other countries. Similar to the results among Hispanic individuals seen here, the prevalence of obesity (BMI for age Ն95th percentile) is significantly higher among boys than among girls in Mexico. 19 Moreover, a leveling off of childhood obesity trends has been documented in Stockholm, where there was a marginally significant difference in obesity trends in girls vs boys. The decrease in prevalence was greater in girls than in boys. 20 In England, an analysis of 3-year moving averages of obesity prevalence suggests that the trend in obesity may be leveling off in the most recent 3 years (2005) (2006) (2007) . 21 The only exception was among girls (but not boys), where there was a significant decrease in prevalence of obesity between 2005 and 2006 among 2-through 15-year-olds. Looking back to 1995, there was an increase in obesity prevalence from 13.5% in 1995 to 17.6% in 2007 among 11-through 15-year-old boys while there was no significant increase among girls of the same age. In 2007, there was no difference in prevalence between boys and girls, 21 suggesting boys have "caught up" with girls. Because prevalence estimates are relative to sexspecific distributions from the past (eg, the BMI-for-age CDC growth charts based on data from the 1960s and 1970s), it is possible that there were differences between boys and girls in the 1960s and 1970s that are reflected in sex differences in prevalence seen today.
Interpreting the prevalence of high BMI requires some caveats. Body mass index does not measure adiposity directly. In children, BMI is correlated with adiposity and that correlation is higher at higher levels of BMI for age than at lower levels of BMI for age. Moreover, there are differences in adiposity between black and white individuals at the same BMI level. 22 Because BMI varies by age and sex in children, cut points relate to a reference population, in this case the CDC growth charts. These cut points are statistical and are not based on health outcomes. 23 There are currently many efforts under way aimed at preventing childhood obesity. Funded research on interventions related to school food and physical activity environments, taxes, food marketing, and physical environment (for example, park characteristics in urban environments) have shown some promise. 24 Moreover, the Task Force on Community Preventive Services' systematic review of behavioral interventions related to obesity found that interventions aimed at reducing screen time had sufficient evidence of effectiveness for reducing measured screen time and improving weight-related outcomes. 25 But the results presented here indicate that the prevalence of high BMI in childhood has remained steady for 10 years and has not declined. Moreover, the Body Mass Index
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